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(54) SCREW-FEEDING MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a screw- 
feeding motor wliich can use a screw sliaft witin a 
small diameter and realize cost reduction. 
SOLUTION: A screw-feeding motor has a screw 
shaft 31, whose base end side is pushed into a 
cylindrical hole 30a of a PM-type inner rotor 30 and 
which has a male screw part 31a over its entire 
length. The shaft 31 is a rolled screw shaft, 
obtained by cutting a rolled screw rod to a 
prescribed length. The PM- type inner rotor 30 is a 
bottomed cylindrical unit, which has a thrust 
bearing mechanism 40 regulating the rotating center 
of the outer surface of its bottom 30b and a ring 
plate 50 which elastically biases the PM-type inner 
rotor 30 consistently via the thrust bearing mechanism 40 in the axial direction. Since 
it is not necessary to form a ball receptacle hole in the end surface of the screw shaft 
itself by cutting machinning, the cost reduction can be realized. Furthermore, since a 
screw shaft with a small diameter which is not suitable for cutting machinning can be 
employed, this contributes to reduction in size of the motor. 




CLAIMS 



[Claim(s) ] 

[Claim 1] In a motor for screw delivery provided with a screw shaft 
which has an external thread part in an other end side portion 
which carries out fit-in immobilization of the one end side at a 
tubiform hole of PM form inner rotor, and can be projected out of a 
motor body at least, A motor for screw delivery which said PM form 
inner rotor has an elasticity thrust -block means which is a 
cylinder-like-object-with-base-like object, carries out alignment 
regulation of the center of rotation of the external bottom, and 
carries out elastic energization of said PM form inner rotor to 
shaft orientations, and is characterized by things. 

[Claim 2] Claim 1 comprising: 

A thrust-block means which said elasticity thrust-block means 
applies an alignment ball in the center by the side of said 
external bottom, and carries out thrust support of said PM form 
inner rotor. 

An elastic energization means which always carries out elastic 
energization of said PM form inner rotor to said shaft orientations 
via this thrust-block means. 

[Claim 3] Claim 2 comprising: 

A ball receiver hole of approximately tapered shape which formed 
said thrust -block means in the center of said external bottom. 
Said alignment ball stored in this ball receiver hole . 
A ball presser foot which possesses a ball spot hole of 
approximately tapered shape of a ****** sake for said alignment 
ball to shaft orientations. 

[Claim 4] A motor for screw delivery characterized by a solid angle 
of said ball receiver hole being larger than a solid angle of said 

ball spot hole in claim 3. 

[Claim 5] A motor for screw delivery which said PM form inner rotor 
has a penetrated part which opens said ball receiver hole and said 
tubiform hole inside for free passage to shaft orientations in 
claim 3 or claim 4, and is characterized by things. 

[Claim 6] A motor for screw delivery which said screw shaft 



penetrates into an end of said motor body loosely by a loose 
penetration crevice, has a motor attaching part by which a fitting 
position arrangement is carried out in an attaching hole of the 1st 
base material outside the plane in any 1 paragraph of claim 1 
thru/or claim 5, and is characterized by things. 

[Claim 7] A motor for screw delivery, wherein integral moulding of 
said motor attaching part is simultaneously carried out by mold 
resin material unified by insert molding between yokes and it 
changes in claim 6 . 

[Claim 8] A motor for screw delivery characterized by said screw 
shaft being a form-rolling screw shaft which cut and used form- 
rolling screw bar material for ****** in any 1 paragraph of claim 6 
or claim 7. 

[Claim 9] A motor for screw delivery which attaches a crown object 
which a surf ace-of -a-sphere journal part which should constitute 
the bearing surface outside the plane and pivot bearing of the 2nd 
base material projected in one in any 1 paragraph of claim 1 
thru/or claim 8 to a tip part by the side of said other end of said 
screw shaft, and is characterized by things. 

[Claim 10] A motor for screw delivery characterized by said PM form 
inner rotors being plastic magnet mold goods in any 1 paragraph of 
claim 1 thru/or claim 9. 

[Claim 11] A motor for screw delivery, wherein said ball presser 
foot is fabricated with slippage plastic material and changes in 
any 1 paragraph of claim 3 thru/or claim 10. 

[Claim 12] A motor for screw delivery, wherein said crown object is 
fabricated with slippage plastic material and changes in any 1 
paragraph of claim 9 thru/or claim 11 . 

[Claim 13] A motor for screw delivery characterized by said ball 
spot hole of said ball presser foot of said elastic energization 
means being a ring plate which has in one two or more letter plate 
spring pieces of radiation which a tip part welds by pressure by 
abbreviation regular intervals, respectively towards a center in 
the circumference of a central area of an opposite side in any 1 
paragraph of claim 3 thru/or claim 12. 

[Claim 14] An electrically powered equipment which is provided with 
a screw delivery mechanism characterized by comprising the 
following, and is characterized by things. 

A motor for screw delivery specified in any 1 paragraph of claim 1 



thru/or claim 13 . 

A follower member screws in said screw shaft and screw delivery is 
carried out to shaft orientations by the rotation of. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor for 
screw delivery whose shaft is a screw shaft especially about the 
motor for screw delivery used for the zoom mechanism of head seek 
mechanisms, such as a floppy disk drive, a still camera, and a 
video camera, etc. 

[0002] 

[Description of the Prior Art] Conventionally the small stepping 
motor for screw delivery used for the head seek mechanism of a 
floppy disk drive, As shown in drawing 5 , fit- in immobilization of 
the one end side is carried out at the tubiform hole of the PM form 

(permanent magnet form) inner rotor 1, and the screw shaft 2 which 
used as the external thread part 2a the other end side portion 
which projects out of a motor body is provided. The tapered shape 
ball receiver hole 2c is formed in the end surface of this screw 
shaft 2 for tapered shape ball receiver hole 2b again also at the 
apical surface of the external thread part 2a. The flat spring 4 
which always carries out suppression energization of the steel ball 
3 stored in this ball receiver hole 2b from the one end side of the 
screw shaft 2 to the other end side is formed in the bottom of the 
cup shape outer yoke 5 of a case and. It has prevented with the 
backlash of the shaft orientations of the screw shaft 2 (backlash 
of a screw) . The steel ball 3 is used here in order to reduce the 
sliding loss by the flat spring 4. The lid-like outer yoke 7 which 
plugs up the opening of the cup shape outer yoke 5 is inserted in 
the bearing metal 6 which slides on it and carries out the 
receptacle of the halfway peripheral surface of the screw shaft 2 . 
The motor body side inserts the bearing metal 6 in the attaching 
hole of the raised piece 20a of the frame of a floppy disk drive, 
and screws the flange 5a of the cup shape outer yoke 5 on. The 
external thread part 2a side shows the ball receiver hole 2c to 



spite the steel ball 23 of the bearing 21 which was cut and was 
inserted in the attaching hole of the piece 20b of a lifting. Both- 
way ****** of the head carriage 22 with the internal thread part 
22a screwed in it by rotation of the screw shaft 2 is carried out 
in shaft orientations . 
[0003] 

[Problem (s) to be Solved by the Invention] However, if it was in the 
above-mentioned motor for screw delivery, there were the following 
problems . 

[0004] ** Although ball receiver hole 2b and 2c needed to be formed 
in the both-ends side of the screw shaft 2 used for the motor for 
screw delivery, since such ball receiver hole 2bs and 2c were 

formed by cutting, they had become about the obstacle of formation 
of a narrow diameter shaft, or low-cost-izing . 

[0005] ** Since axial center maintenance of the screw shaft 2 was 
performed using the plain-bearing metal 6, the sliding loss by the 
metal 6 arose and it had become a factor of torque loss again. 

[0006] Then, in view of the above-mentioned problem, there is the 
1st technical problem of this invention in providing the motor for 
screw delivery which it is possible to use the screw shaft of a 
narrow diameter, and can realize low cost-ization. 

[0007] There is the 2nd technical problem of this invention in 
providing the motor for screw delivery which axial center 
maintenance of a screw shaft is possible, and can realize reduction 
of sliding loss without using radial sliding bearing. 

[0008] 

[Means for Solving the Problem] In a motor for screw delivery 
provided with a screw shaft which has an external thread part in an 
other end side portion which carries out fit- in immobilization of 
the one end side at a tubiform hole of PM form inner rotor, and can 
be projected out of a motor body at least since the 1st technical 
problem of the above is solved. The above-mentioned PM form inner 
rotor has an elasticity thrust -block means which is a cylinder- 
like-object-with-base-like object, carries out alignment regulation 
of the center of rotation of the external bottom, and carries out 
elastic energization of the above-mentioned PM form inner rotor to 
shaft orientations. 

[0009] Since the tip side of a screw shaft is what is supported by a 
thrust block from the first in the case of attachment of a motor 



for screw delivery. Like this invention, axial center maintenance 
is possible at the end face side of a screw shaft, i.e., structure 
which carries out thrust support of the cylinder-like-obj ect-with- 
base-like object of PM form rotor magnet by an elasticity thrust- 
block means. A end face of a screw shaft is not supported movably 
by an elasticity thrust-block means like before. Since it is the 
structure which supports movably a pars basilaris ossis occipitalis 
of a cylinder-like-obj ect-with-base-like object of PM form rotor 
magnet, it is not necessary to form a ball receiver hole in the end 
face of the screw shaft itself by cutting, and structure of a ball 
receiver hole for alignment regulation, etc. can be provided in a 
pars basilaris ossis occipitalis of a cylinder-like-obj ect-with- 
base-like object thicker than a path of a screw shaft. A part and 
low-cost-izing which can eliminate cutting by the side of a end 
face of a shaft are realizable. 

[0010] Since a screw shaft of a narrow diameter unsuitable for 
cutting can also be used, it contributes to a miniaturization of a 
motor. 

[0011] It has a thrust-block means which applies an alignment ball 
in the center by the side of the above-mentioned external bottom, 
and carries out thrust support of the PM form inner rotor as this 
elasticity thrust-block means, and an elastic energization means 
which always carries out elastic energization of the PM form inner 
rotor to shaft orientations via this thrust-block means. 

[0012] And this thrust-block means has a ball receiver hole of 
approximately tapered shape formed in the center of an external 
bottom, an alignment ball stored in this ball receiver hole, and 
the ball presser foot which possesses a ball spot hole of 
approximately tapered shape of a ****** sake for an alignment ball 
to shaft orientations. A fiinction to hold an axial center of PM 
form rotor magnet, i.e., a screw shaft, (alignment regulation) is 
exhibited. 

[0013] In the above-mentioned thrust-block means, it is preferred 
here that a solid angle of a ball receiver hole by the side of PM 
form rotor magnet is larger than a solid angle of a ball spot hole. 
Since the osculating circle of an alignment ball and a ball 
receiver hole is larger than an osculating circle of an alignment 
ball and a ball spot hole, when a coefficient of friction is 
generally made equivalent in this case, an alignment ball is 



immobilization to a ball receiver hole, and an alignment ball will 
slide on it and turn around a ball spot-hole top. Since an 
alignment ball does not move to PM form rotor magnet, it is hard to 
produce wear of a magnet. If PM form rotor magnet uses a plastic 
magnet especially, a coefficient of friction will become large and 
it will become difficult to slide on the part, an alignment ball, 
and PM form rotor magnet. If the ball spot-hole side is fabricated 
with a slippage plastic, an alignment ball will not move to PM form 
rotor magnet still more. 

[0014] Having a penetrated part which opens a ball receiver hole and 
the tubiform hole inside for free passage to shaft orientations has 

[ PM form rotor magnet ] preferred things. This penetrated part can 
be used as a feed hole (grease ******) . since an alignment ball 
adheres to grease in a penetrated part, it becomes still more 
difficult to move an alignment ball to PM form rotor magnet. 

[0015] Next, in order to solve the 2nd technical problem of the 
above, in the above-mentioned composition at in addition, the end 
of the above-mentioned motor body. A screw shaft penetrates loosely 
by a loose penetration crevice, and according to composition which 
has a motor attaching part by which a fitting position arrangement 
is carried out in an attaching hole of the 1st base material 
outside the plane, since a motor attaching part is non- contact, it 
can reduce sliding loss to a peripheral surface of a screw shaft, 
and contributes to improvement in output torque at it. And even if 
not only when only an other end side portion which can be projected 
out of a motor body among screw shafts is an external thread part, 
but a shaft overall length is an external thread part, it does not 
interfere again. Since it becomes possible to use a form-rolling 
screw shaft which cut form-rolling screw bar material to ****** in 
this case, cutting screw processing can be eliminated and large low 
cost-ization can be realized. Since the length of an external 
thread part which projects by changing the depth which presses a 
screw shaft fit in PM form rotor magnet especially is changeable, 
low cost-ization is also realizable by common use of a screw shaft. 

[0016] Since the tip side of a screw shaft is what is supported by a 
thrust block in the case of attachment of a motor for screw 
delivery as mentioned above, axial center maintenance is possible 
also with structure which carries out thrust support of the 
cylinder- like-object-with-base- like object of PM form rotor magnet 



by an elasticity thrust-block means. 

[0017] If integral moulding of the above-mentioned motor attaching 
part is simultaneously carried out here by mold resin material 
unified by insert molding between yokes and it grows into it, it 
contributes to reduction of part mark and much more low cost- 
ization can be realized. 

[0018] Attaching a crown object which a surf ace-of -a- sphere journal 
part which should constitute the bearing surface outside the plane 
and pivot bearing of the 2nd base material projected in one to a 
tip part by the side of the other end of the above-mentioned screw 
shaft has preferred things. As well as the ability to eliminate 
cutting of a ball receiver hole by the side of the other end of a 
screw shaft, since the covering object itself possesses a surf ace- 
of -a- sphere journal part in one, it contributes to reduction of 
part mark and low cost-ization can be realized. 

[0019] As for this crown object, it is preferred for it to be 
fabricated with slippage plastic material and to change. It 
contributes to reducing friction of a surf ace-of -a-sphere journal 

part . 

[0020] As the above-mentioned elastic energization means, a ball 
spot hole of a ball presser foot is a ring plate with which a tip 
part has in one two or more letter plate spring pieces of radiation 
welded by pressure, respectively towards a center by abbreviation 
regular intervals in the circumference of a central area of an 
opposite side. Since it is adding to the circumference of a central 
area of a ball presser foot by energizing force in which two or 
more letter plate spring pieces of radiation carried out equivalent 
and-izing of the posture of a ball presser foot itself can be 
carried out [ ** 1 ] with an axis, highly precise axial center 
maintenance is realizable. 

[0021] And it has a follower member screws in a motor for screw 
delivery which was mentioned above, and its screw shaft, and screw 
delivery is carried out to shaft orientations by the rotation of, 
and is suitable for using a screw delivery mechanism for 
electrically powered equipments, such as a floppy disk drive, a 
still camera, and a video camera. 

[0022] 

[Embodiment of the Invention] Next, each embodiment of this 
invention is described based on an accompanying drawing. 



[0023] [Embodiment 1] Drawing 1 is a vertical section side view 
showing the screw delivery mechanism using the motor for screw 
delivery concerning Embodiment 1 of this invention. The portion and 
identical parts which are shown in drawing 5 attach the same 
reference mark, and omit the explanation. 

[0024] The motor for screw delivery of this example (small stepping 
motor) presses the end face side fit in the tubiform hole 30a of 
the PM form inner rotor 30, and has the screw shaft 31 which has 
the external thread part 31a in an overall length. This screw shaft 

31 is a form- rolling screw shaft which cut and used form- rolling 
screw bar material for ******. The PM form inner rotors 30 are 
plastic magnet mold goods, such as NEOJI or samarium iron Chisso, 
and serve as a cylinder-like-object-with-base-like object. And it 
has with the thrust-block mechanism 40 which carries out alignment 
regulation of the outside center of rotation of the pars basilaris 
ossis occipitalis 30b of a cylinder-like-obj ect-with-base-like 
object, and the elastic energization means slack ring plate 50 
which always carries out elastic energization of the PM form inner 
rotor 3 0 to shaft orientations (the direction of a tip of the screw 
shaft 31) via this thrust-block mechanism 40. 

[0025] The ball receiver hole 30c of approximately tapered shape 
which the thrust-block mechanism 40 applied the alignment ball 

(steel ball) 3 in the center of the outside surface side of the 
pars basilaris ossis occipitalis 30b, and carries out thrust 
bearing and formed the PM form inner rotor 3 0 in the central area 
of the outside surface of the pars basilaris ossis occipitalis 30b, 
It has the alignment ball 3 stored in this ball receiver hole 3 0c, 
and the ball presser foot 32 which possesses the ball spot hole 32a 
of approximately tapered shape of a ****** sake for that alignment 
ball 3 to shaft orientations. 

[0026] Here, the solid angle (about 120 **) of the ball receiver 
hole 30c of the PM form inner rotor 30 is larger than the solid 
angle (about 60 degrees) of the ball spot hole 32a of the ball 
presser foot 32. In the PM form inner rotor 30, the penetrated part 
30d which opens the ball receiver hole 30c and the tubiform hole 
30a inside for free passage to shaft orientations is formed. This 
penetrated part 30d is used as grease ******. The ball presser feet 

32 are mold goods of slippage plastic material. 

[0027] The ball presser foot 32 is an integrally molded product of 



the fitting part 32b inserted in the tubiform hole of the diaphragm 
tubed part 5a which projects on the bottom of the cup shape outer 
yoke 5 of a case and so that shaft -orientations idle movement is 
possible, and the collar-like part 32c which carries out a slip off 
stop. As shown in drawing 2 (A) and drawing 3 , 32 d of location 
notches corresponding to two or more letter plate spring pieces 50a 
of radiation of the ring plate 50 are formed in the fitting part 
32b. The ring plate 50 is positioned by **** (clo pole) 5b of five 
poles started inside from the bottom of the cup shape outer yoke 5, 
It has in one [ centering on two or more letter plate spring pieces 
50a of radiation which fit into 32 d of location notches, and a tip 
part welds by pressure to the circumference of a central area of 
the collar- like part 32c by abbreviation regular intervals, 
respectively ] . 

[0028] The outer stator of a motor body is provided with the 
following . 

The lid-like outer yoke 7 which has **** (clo pole) 7a of five 
poles started inside as the opening of the ** cup shape outer yoke 
5 is shown in **** and drawing 2 (B) outside the above-mentioned 
cup shape outer yoke 5 . 

The crown- like 1st inner yoke 8 in which **** 8a is positioned 
between the **** 5b within the cup shape outer yoke 5 
The crown- like 2nd inner yoke 9 in which **** 9a is positioned 
between **** 7a of the lid- like outer yoke 7 within the cup shape 
outer yoke 5 

The coil coil 11 which constitutes an A phase, and the coil coil 12 
which constitutes a B phase. 

The 1st inner yoke 8 and 2nd inner yoke 9 are unified with the mold 
resin 13 by insert molding, and the mold resin 13 is also making 
the insulating layer serve a double purpose. At the time of insert 
molding, the terminal block 14 and the motor attaching part 60 are 
simultaneously formed with the mold resin 13 . The terminal pin 14a 
stands erect in the terminal block 14 . 

[0029] In the end of a motor body, the screw shaft 31 penetrates 
loosely by the loose penetration crevice 5 0a, and the fitting 
position arrangement of the motor attaching part 6 0 made of this 
resin is carried out in the attaching hole of the raised piece 2 0a 
of a frame. The motor attaching part 60 has the locating lug 60b 
which fits in between **** 7a of the lid-like outer yoke 7. 



[0030] since thrust support of the tip side of the screw shaft 31 is 
carried out by the ball receiver hole 2c, the steel ball 23, and 
the bearing 21 when using the motor for screw delivery of such 
composition for the screw delivery mechanism shown in drawing 1 , 
like this example, only the thrust-block mechanism 40 is provided 
in the end face side, and the conventional metal bearing 6 is not 
provided. Reduction of part mark can be aimed at. In this example, 
since it is not necessary to form a ball receiver hole in the end 
face side of screw shaft 31 the very thing by cutting and, and it 
is the structure which supports movably the pars basilaris ossis 
occipitalis 30b of the cylinder-like-object-with-base-like object 
of the PM form rotor magnet 30 and a cheap form- rolling screw shaft 
can be used, low cost-ization is realizable. The direction which 
forms the ball receiver hole 3 0c for alignment regulation in the 
pars basilaris ossis occipitalis 30b of a cylinder-like-obj ect- 
with-base-like object thicker than the path of the screw shaft 31 
by resin molding can carry out [ cheap ] -izing of the manufacturing 
cost. It contributes to the miniaturization of a motor. 

[0031] Since the solid angle of the ball receiver hole 30c by the 
side of the PM form rotor magnet 30 has size-come to come rather 
than the solid angle of the ball spot hole 32a of the ball presser 
foot 32, and the osculating circle by the side of the ball receiver 
hole 30c is larger than the osculating circle of the ball spot hole 
32a, a slide is produced between the alignment ball 3 and the ball 
spot hole 32a. Therefore, since the alignment ball 3 does not move 
to the PM form rotor magnet 30, it is hard to produce wear of the 
magnet 30, In particular, since the PM form rotor magnets 30 are 
plastic magnets, such as NEOJI, a coefficient of friction becomes 
large, and it becomes difficult to slide on the part, the alignment 
ball 3, and the PM form rotor magnet 30, and is convenient. In 
addition, since the ball presser foot 32 is a slippage plastic, 
between the PM form rotor magnet 30 and the alignment ball 3, it is 
still more hard to produce sliding. And since the penetrated part 
30d is used as a feed hole (grease ******) , it adheres to the 
alignment ball 3 at grease, and to the peripheral surface of the 
screw shaft 31, since the motor attaching part 6 0 is non-contact, 
it can reduce sliding loss, and contributes to improvement in 
output torque again. Since it is non-contact, the form-rolling 
screw shaft 31 whose shaft overall length is an external thread 



part about the screw shaft 31 can be used, and much more low cost- 
ization can be realized. Since the length of the external thread 
part 31a which projects by changing the depth which presses the 
screw shaft 31 fit in the PM form rotor magnet 3 0 especially is 
changeable. The screw shaft 31 can be shared to the screw feed 
motor with which the length of the external thread part 31a differs, 
and low cost-ization can also be realized. 

[0032] Integral moulding of this motor attaching part 60 is 
simultaneously carried out by the yoke 8 unified by insert molding, 
and the mold resin material between nine, and it changes. Therefore, 
it contributes to reduction of part mark etc. and much more low 
cost-ization can be realized. The lid-like outer yoke 7 may also be 
simultaneously unified by the above-mentioned insert molding. It 
contributes to reduction of an attachment man day. 

[0033] The tip part has the ring plate 50 in one [ centering on two 
or more letter plate spring pieces 50a of radiation welded by 
pressure, respectively ] by abbreviation regular intervals around 

[ central area ] the opposite side of the collar-like part 32c of 
the ball presser foot 32. Since it is adding to the circumference 
of a central area of the ball presser foot 32 by the energizing 
force in which two or more letter plate spring pieces 50a of 
radiation carried out equivalent and-izing of the posture of the 
ball presser foot 32 itself can be carried out [ ** 1 ] with an 
axis, highly precise axial center maintenance is realizable. 

[0034] [Embodiment 2] Drawing 4 is a vertical section side view 
showing the screw delivery mechanism using the motor for screw 
delivery concerning Embodiment 2 of this invention. The portion and 
identical parts which are shown in drawing 1 attach the same 
reference mark, and omit the explanation. 

[0035] It is in the place which attaches the crown object 70 which 
the surf ace-of -a-sphere journal part 71 which should constitute the 
bearing 23 which was cut to the tip part of the screw shaft 31, and 
was inserted in it as a feature of this example in the attaching 
hole of the piece 20b of a lifting, and pivot bearing projected in 
one. This crown object 70 is mold goods of slippage plastic 
material. Since cutting by the side of the tip of the screw shaft 
31 can also be eliminated and it will become unnecessary [ the 
steel ball 23 ] if such a crown object 70 is used, much more low 
cost-ization is realizable. Since slippage plastic material is used, 



it contributes to reducing friction. The operation effect of others 
of this example is the same as that of Embodiment 1. 

[0036] The screw delivery mechanism using a motor for screw delivery 
which was mentioned above is suitable for using for electrically 
powered equipments, such as a floppy disk drive, a still camera, 
and a video camera. 

[0037] 

[Effect of the Invention] As explained above, this invention does 
not support the end face of a screw shaft movably by an elasticity 
thrust-block means. Since it has the feature at the place which 
supports movably the pars basilaris ossis occipitalis of the 
cylinder- like-object-with-base object of PM form inner rotor which 
a screw shaft fits in by an elasticity thrust -block means, the 
following effects are done so. 

[0038] ** Since it is not necessary to form a ball receiver hole in 
the end face of the screw shaft itself by cutting, low cost-ization 
is realizable. Since the screw shaft of a narrow diameter 
unsuitable for cutting can also be used, it contributes to the 

miniaturization of a motor. 

[0039]** In a thrust-block means, since an alignment ball does not 
move to PM form rotor magnet when the solid angle of the ball 
receiver hole by the side of PM form rotor magnet is larger than 
the solid angle of a ball spot hole, it is hard to produce wear of 
a magnet. If PM form rotor magnet uses a plastic magnet especially, 
a coefficient of friction will become large and it will become 
difficult to slide on the part, an alignment ball, and PM form 
rotor magnet. If the ball spot-hole side is fabricated with a 
slippage plastic, an alignment ball will not move to PM form rotor 
magnet still more. 

[0040] ** It has a penetrated part which opens a ball receiver hole 
and the tubiform hole inside for free passage to shaft orientations, 
and case, this penetrated part can be used as a feed hole (grease 
******) . Since an alignment ball adheres to the grease in a 
penetrated part, it becomes still more difficult to move an 
alignment ball to PM form rotor magnet. 

[0041] ** According to the composition which a screw shaft 
penetrates into the end of a motor body loosely by a loose 
penetration crevice, and has a motor attaching part by which a 
fitting position arrangement is carried out in the attaching hole 



of the 1st base material outside the plane. To the peripheral 
surface of a screw shaft, since a motor attaching part is non- 
contact, it can reduce sliding loss, and it contributes to 
improvement in output torque. It does not interfere, even if not 
only when only the other end side portion which can be projected 
out of a motor body among screw shafts is an external thread part, 
but a shaft overall length is an external thread part. Since it 
becomes possible to use the form- rolling screw shaft which cut 
form-rolling screw bar material to ****** in this case, cutting 
screw processing can be eliminated and it can realize to large low 
cost-ization. 

[0042] ** Since the length of the external thread part which 
projects by changing the depth which presses a screw shaft fit in 
PM form rotor magnet especially is changeable, low cost-ization is 
also realizable by the common use of a screw shaft. 

[0043]** When integral moulding of the motor attaching part is 
simultaneously carried out by the mold resin material unified by 
insert molding between yokes and it changes, it contributes to 
reduction of part mark and much more low cost-ization can be 
realized. 

[0044] ** When the crown object which the surf ace-of -a-sphere 
journal part which should constitute the bearing surface outside 
the plane and pivot bearing of the 2nd base material projected in 
one in the tip part of the screw shaft is attached. As well as the 
ability to eliminate cutting of the ball receiver hole by the side 
of the tip of a screw shaft, it contributes to reduction of part 
mark and low cost-ization can be realized. 

[0045] ** When it is fabricated with slippage plastic material and 
changes, contribute this crown object to the reducing friction of a 
surf ace-of -a-sphere journal part. 

[0046] ** When the ball spot hole of a ball presser foot is a ring 
plate with which a tip part has in one two or more letter plate 
spring pieces of radiation welded by pressure, respectively towards 
a center by abbreviation regular intervals in the circumference of 
a central area of an opposite side as an elastic energization means, 
Since it is adding to the circumference of a central area of the 
ball presser foot by the energizing force in which two or more 
letter plate spring pieces of radiation carried out equivalent and- 
izing of the posture of a ball presser foot itself can be carried 



out [ ** 1 ] with an axis, highly precise axial center maintenance 
is realizable. 



TECHNICAL FIEUD 



[Field of the Invention] This invention relates to the motor for 
screw delivery whose shaft is a screw shaft especially about the 
motor for screw delivery used for the zoom mechanism of head seek 
mechanisms, such as a floppy disk drive, a still camera, and a 
video camera, etc. 



PRIOR ART 



[Description of the Prior Art] Conventionally the small stepping 
motor for screw delivery used for the head seek mechanism of a 
floppy disk drive. As shown in drawing 5 , fit-in immobilization of 
the one end side is carried out at the tubiform hole of the PM form 

(permanent magnet form) inner rotor 1, and the screw shaft 2 which 
used as the external thread part 2a the other end side portion 
which projects out of a motor body is provided. The tapered shape 
ball receiver hole 2c is formed in the end surface of this screw 
shaft 2 for tapered shape ball receiver hole 2b again also at the 
apical surface of the external thread part 2a. The flat spring 4 
which always carries out suppression energization of the steel ball 
3 stored in this ball receiver hole 2b from the one end side of the 
screw shaft 2 to the other end side is formed in the bottom of the 
cup shape outer yoke 5 of a case and. It has prevented with the 
backlash of the shaft orientations of the screw shaft 2 (backlash 
of a screw) . The steel ball 3 is used here in order to reduce the 
sliding loss by the flat spring 4. The lid-like outer yoke 7 which 
plugs up the opening of the cup shape outer yoke 5 is inserted in 
the bearing metal 6 which slides on it and carries out the 
receptacle of the halfway peripheral surface of the screw shaft 2. 
The motor body side inserts the bearing metal 6 in the attaching 
hole of the raised piece 2 0a of the frame of a floppy disk drive, 
and screws the flange 5a of the cup shape outer yoke 5 on. The 
external thread part 2a side shows the ball receiver hole 2c to 



spite the steel ball 23 of the bearing 21 which was cut and was 
inserted in the attaching hole of the piece 20b of a lifting. Both- 
way ****** of the head carriage 22 with the internal thread part 
22a screwed in it by rotation of the screw shaft 2 is carried out 
in shaft orientations . 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, this invention does 
not support the end face of a screw shaft movably by an elasticity 
thrust -block means, Since it has the feature at the place which 
supports movably the pars basilaris ossis occipitalis of the 
cylinder-like-object-with-base object of PM form inner rotor which 
a screw shaft fits in by an elasticity thrust-block means, the 
following effects are done so. 

[0038] ** Since it is not necessary to form a ball receiver hole in 
the end face of the screw shaft itself by cutting, low cost-ization 
is realizable. Since the screw shaft of a narrow diameter 
unsuitable for cutting can also be used, it contributes to the 
miniaturization of a motor, 

[0039]** In a thrust-block means, since an alignment ball does not 
move to PM form rotor magnet when the solid angle of the ball 
receiver hole by the side of PM form rotor magnet is larger than 
the solid angle of a ball spot hole, it is hard to produce wear of 
a magnet. If PM form rotor magnet uses a plastic magnet especially, 
a coefficient of friction will become large and it will become 
difficult to slide on the part, an alignment ball, and PM form 
rotor magnet. If the ball spot-hole side is fabricated with a 
slippage plastic, an alignment ball will not move to PM form rotor 
magnet still more. 

[0040] ** It has a penetrated part which opens a ball receiver hole 
and the tubiform hole inside for free passage to shaft orientations, 
and case, this penetrated part can be used as a feed hole (grease 
******) . Since an alignment ball adheres to the grease in a 
penetrated part, it becomes still more difficult to move an 
alignment ball to PM form rotor magnet. 

[0041] ** According to the composition which a screw shaft 



penetrates into the end of a motor body loosely by a loose 
penetration crevice, and has a motor attaching part by which a 
fitting position arrangement is carried out in the attaching hole 
of the 1st base material outside the plane. To the peripheral 
surface of a screw shaft, since a motor attaching part is non- 
contact, it can reduce sliding loss, and it contributes to 
improvement in output torque. It does not interfere, even if not 
only when only the other end side portion which can be projected 
out of a motor body among screw shafts is an external thread part, 
but a shaft overall length is an external thread part. Since it 
becomes possible to use the form-rolling screw shaft which cut 
form-rolling screw bar material to ****** in this case, cutting 
screw processing can be eliminated and it can realize to large low 
cost-ization. 

[0042]** Since the length of the external thread part which 
projects by changing the depth which presses a screw shaft fit in 
PM form rotor magnet especially is changeable, low cost-ization is 
also realizable by the common use of a screw shaft. 

[0043]** When integral moulding of the motor attaching part is 
simultaneously carried out by the mold resin material unified by 
insert molding between yokes and it changes, it contributes to 
reduction of part mark and much more low cost-ization can be 
realized. 

[0044]** When the crown object which the surf ace-of -a- sphere 
journal part which should constitute the bearing surface outside 
the plane and pivot bearing of the 2nd base material projected in 
one in the tip part of the screw shaft is attached. As well as the 
ability to eliminate cutting of the ball receiver hole by the side 
of the tip of a screw shaft, it contributes to reduction of part 
mark and low cost-ization can be realized. 

[0045] ** When it is fabricated with slippage plastic material and 
changes, contribute this crown object to the reducing friction of a 
surf ace-of -a-sphere journal part. 

[0046] ** When the ball spot hole of a ball presser foot is a ring 
plate with which a tip part has in one two or more letter plate 
spring pieces of radiation welded by pressure, respectively towards 
a center by abbreviation regular intervals in the circumference of 
a central area of an opposite side as an elastic energization means, 
Since it is adding to the circumference of a central area of the 



ball presser foot by the energizing force in which two or more 
letter plate spring pieces of radiation carried out equivalent and- 
izing of the posture of a ball presser foot itself can be carried 
out [ ** 1 ] with an axis, highly precise axial center maintenance 
is realizable. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if it was in the 
above-mentioned motor for screw delivery, there were the following 
problems . 

[0004] ** Although ball receiver hole 2b and 2c needed to be formed 
in the both-ends side of the screw shaft 2 used for the motor for 
screw delivery, since such ball receiver hole 2bs and 2c were 
formed by cutting, they had become about the obstacle of formation 
of a narrow diameter shaft, or low-cost-izing . 

[0005] ** Since axial center maintenance of the screw shaft 2 was 
performed using the plain-bearing metal 6, the sliding loss by the 
metal 6 arose and it had become a factor of torque loss again. 

[0006] Then, in view of the above-mentioned problem, there is the 
1st technical problem of this invention in providing the motor for 
screw delivery which it is possible to use the screw shaft of a 
narrow diameter, and can realize low cost-ization. 

[0007] There is the 2nd technical problem of this invention in 
providing the motor for screw delivery which axial center 
maintenance of a screw shaft is possible, and can realize reduction 
of sliding loss without using radial sliding bearing. 



MEANS 



[Means for Solving the Problem] In a motor for screw delivery 
provided with a screw shaft which has an external thread part in an 
other end side portion which carries out fit- in immobilization of 
the one end side at a tubiform hole of PM form inner rotor, and can 
be projected out of a motor body at least since the 1st technical 



problem of the above is solved. The above-mentioned PM form inner 
rotor has an elasticity thrust-block means which is a cylinder- 
like-object-with-base-like object, carries out alignment regulation 
of the center of rotation of the external bottom, and carries out 
elastic energization of the above-mentioned PM form inner rotor to 
shaft orientations. 

[0009] Since the tip side of a screw shaft is what is supported by a 
thrust block from the first in the case of attachment of a motor 
for screw delivery, Like this invention, axial center maintenance 
is possible at the end face side of a screw shaft, i.e., structure 
which carries out thrust support of the cylinder- like -object-with- 
base-like object of PM form rotor magnet by an elasticity thrust- 
block means. A end face of a screw shaft is not supported movably 
by an elasticity thrust-block means like before. Since it is the 
structure which supports movably a pars basilaris ossis occipitalis 
of a cylinder- like-object-with-base-like object of PM form rotor 
magnet, it is not necessary to form a ball receiver hole in the end 
face of the screw shaft itself by cutting, and structure of a ball 
receiver hole for alignment regulation, etc. can be provided in a 
pars basilaris ossis occipitalis of a cylinder-like-obj ect-with- 
base-like object thicker than a path of a screw shaft. A part and 
low-cost- izing which can eliminate cutting by the side of a end 
face of a shaft are realizable. 

[0010] Since a screw shaft of a narrow diameter unsuitable for 
cutting can also be used, it contributes to a miniaturization of a 
motor . 

[0011] It has a thrust-block means which applies an alignment ball 
in the center by the side of the above-mentioned external bottom, 
and carries out thrust support of the PM form inner rotor as this 
elasticity thrust-block means, and an elastic energization means 
which always carries out elastic energization of the PM form inner 
rotor to shaft orientations via this thrust-block means. 

[0012] And this thrust-block means has a ball receiver hole of 
approximately tapered shape formed in the center of an external 
bottom, an alignment ball stored in this ball receiver hole, and 
the ball presser foot which possesses a ball spot hole of 
approximately tapered shape of a ****** sake for an alignment ball 
to shaft orientations . A function to hold an axial center of PM 
form rotor magnet, i.e., a screw shaft, (alignment regulation) is 



exhibited. 

[0013] In the above-mentioned thrust-block means, it is preferred 
here that a solid angle of a ball receiver hole by the side of PM 
form rotor magnet is larger than a solid angle of a ball spot hole. 
Since the osculating circle of an alignment ball and a ball 
receiver hole is larger than an osculating circle of an alignment 
ball and a ball spot hole, when a coefficient of friction is 
generally made equivalent in this case, an alignment ball is 
immobilization to a ball receiver hole, and an alignment ball will 
slide on it and turn around a ball spot-hole top. Since an 
alignment ball does not move to PM form rotor magnet, it is hard to 
produce wear of a magnet . If PM form rotor magnet uses a plastic 
magnet especially, a coefficient of friction will become large and 
it will become difficult to slide on the part, an alignment ball, 
and PM form rotor magnet. If the ball spot-hole side is fabricated 
with a slippage plastic, an alignment ball will not move to PM form 
rotor magnet still more. 

[0014] Having a penetrated part which opens a ball receiver hole and 
the tubiform hole inside for free passage to shaft orientations has 

[ PM form rotor magnet ] preferred things. This penetrated part can 
be used as a feed hole (grease ******) . since an alignment ball 
adheres to grease in a penetrated part, it becomes still more 
difficult to move an alignment ball to PM form rotor magnet. 

[0015] Next, in order to solve the 2nd technical problem of the 
above, in the above-mentioned composition at in addition, the end 
of the above-mentioned motor body. A screw shaft penetrates loosely 
by a loose penetration crevice, and according to composition which 
has a motor attaching part by which a fitting position arrangement 
is carried out in an attaching hole of the 1st base material 
outside the plane, since a motor attaching part is non-contact, it 
can reduce sliding loss to a peripheral surface of a screw shaft, 
and contributes to improvement in output torque at it. And even if 
not only when only an other end side portion which can be projected 
out of a motor body among screw shafts is an external thread part, 
but a shaft overall length is an external thread part, it does not 
interfere again. Since it becomes possible to use a form-rolling 
screw shaft which cut form-rolling screw bar material to ****** in 
this case, cutting screw processing can be eliminated and large low 
cost-ization can be realized. Since the length of an external 



thread part which projects by changing the depth which presses a 
screw shaft fit in PM form rotor magnet especially is changeable, 
low cost-ization is also realizable by common use of a screw shaft. 
[0016] Since the tip side of a screw shaft is what is supported by a 
thrust block in the case of attachment of a motor for screw 
delivery as mentioned above, axial center maintenance is possible 
also with structure which carries out thrust support of the 
cylinder- like-obj act- with-base- like object of PM form rotor magnet 
by an elasticity thrust-block means. 

[0017] If integral moulding of the above-mentioned motor attaching 
part is simultaneously carried out here by mold resin material 
unified by insert molding between yokes and it grows into it, it 
contributes to reduction of part mark and much more low cost- 
ization can be realized. 

[0018] Attaching a crown object which a surf ace -of -a- sphere journal 
part which should constitute the bearing surface outside the plane 
and pivot bearing of the 2nd base material projected in one to a 
tip part by the side of the other end of the above-mentioned screw 
shaft has preferred things. As well as the ability to eliminate 
cutting of a ball receiver hole by the side of the other end of a 
screw shaft, since the covering object itself possesses a surface- 
of -a- sphere journal part in one, it contributes to reduction of 
part mark and low cost-ization can be realized. 

[0019] As for this crown object, it is preferred for it to be 
fabricated with slippage plastic material and to change. It 
contributes to reducing friction of a surf ace -of -a- sphere journal 
part. 

[0020] As the above-mentioned elastic energization means, a ball 
spot hole of a ball presser foot is a ring plate with which a tip 
part has in one two or more letter plate spring pieces of radiation 
welded by pressure, respectively towards a center by abbreviation 
regular intervals in the circumference of a central area of an 
opposite side. Since it is adding to the circumference of a central 
area of a ball presser foot by energizing force in which two or 
more letter plate spring pieces of radiation carried out equivalent 
and-izing of the posture of a ball presser foot itself can be 
carried out [ ** 1 ] with an axis, highly precise axial center 
maintenance is realizable. 

[0021] And it has a follower member screws in a motor for screw 



delivery which was mentioned above, and its screw shaft, and screw 
delivery is carried out to shaft orientations by the rotation of, 
and is suitable for using a screw delivery mechanism for 
electrically powered equipments, such as a floppy disk drive, a 
still camera, and a video camera. 
[0022] 

[Embodiment of the Invention] Next , each embodiment of this 
invention is described based on an accompanying drawing. 
[0023] [Embodiment 1] Drawing 1 is a vertical section side view 
showing the screw delivery mechanism using the motor for screw 
delivery concerning Embodiment 1 of this invention. The portion and 
identical parts which are shown in drawing 5 attach the same 
reference mark, and omit the explanation. 

[0024] The motor for screw delivery of this example (small stepping 
motor) presses the end face side fit in the tubiform hole 3 0a of 
the PM form inner rotor 3 0, and has the screw shaft 31 which has 
the external thread part 31a in an overall length. This screw shaft 
31 is a form-rolling screw shaft which cut and used form-rolling 
screw bar material for ******. The PM form inner rotors 3 0 are 
plastic magnet mold goods, such as NEOJI or samarium iron Chisso, 
and serve as a cylinder-like-object-with-base-like object. And it 
has with the thrust-block mechanism 40 which carries out alignment 
regulation of the outside center of rotation of the pars basilaris 
ossis occipitalis 30b of a cylinder-like-object-with-base-like 
object, and the elastic energization means slack ring plate 50 
which always carries out elastic energization of the PM form inner 
rotor 30 to shaft orientations (the direction of a tip of the screw 
shaft 31) via this thrust-block mechanism 40. 

[0025] The ball receiver hole 30c of approximately tapered shape 
which the thrust-block mechanism 40 applied the alignment ball 

(steel ball) 3 in the center of the outside surface side of the 
pars basilaris ossis occipitalis 30b, and carries out thrust 
bearing and formed the PM form inner rotor 3 0 in the central area 
of the outside surface of the pars basilaris ossis occipitalis 30b, 
It has the alignment ball 3 stored in this ball receiver hole 3 0c, 
and the ball presser foot 32 which possesses the ball spot hole 32a 
of approximately tapered shape of a ****** sake for that alignment 
ball 3 to shaft orientations. 

[0026] Here, the solid angle (about 120 **) of the ball receiver 



hole 3 0c of the PM form inner rotor 3 0 is larger than the solid 
angle (about 60 degrees) of the ball spot hole 32a of the ball 
presser foot 32. In the PM form inner rotor 30, the penetrated part 
3 0d which opens the ball receiver hole 3 0c and the tubiform hole 
30a inside for free passage to shaft orientations is formed. This 
penetrated part 30d is used as grease ******. The ball presser feet 
32 are mold goods of slippage plastic material. 

[0027] The ball presser foot 32 is an integrally molded product of 
the fitting part 32b inserted in the tubiform hole of the diaphragm 
tiibed part 5a which projects on the bottom of the cup shape outer 
yoke 5 of a case and so that shaft -orientations idle movement is 
possible, and the collar-like part 32c which carries out a slip off 
stop. As shown in drawing 2 (A) and drawing 3 , 32 d of location 
notches corresponding to two or more letter plate spring pieces 50a 
of radiation of the ring plate 50 are formed in the fitting part 
32b. The ring plate 50 is positioned by **** (clo pole) 5b of five 
poles started inside from the bottom of the cup shape outer yoke 5, 
It has in one [ centering on two or more letter plate spring pieces 
50a of radiation which fit into 32 d of location notches, and a tip 
part welds by pressure to the circumference of a central area of 
the collar- like part 32c by abbreviation regular intervals, 
respectively ] . 

[0028] The outer stator of a motor body is provided with the 
following. 

The lid-like outer yoke 7 which has **** (clo pole) 7a of five 
poles started inside as the opening of the ** cup shape outer yoke 
5 is shown in **** and drawing 2 (B) outside the above-mentioned 
cup shape outer yoke 5 . 

The crown-like 1st inner yoke 8 in which **** 8a is positioned 
between the **** 5b within the cup shape outer yoke 5 
The crown-like 2nd inner yoke 9 in which **** 9a is positioned 
between **** 7a of the lid-like outer yoke 7 within the cup shape 
outer yoke 5 

The coil coil 11 which constitutes an A phase, and the coil coil 12 
which constitutes a B phase. 

The 1st inner yoke 8 and 2nd inner yoke 9 are unified with the mold 
resin 13 by insert molding, and the mold resin 13 is also making 
the insulating layer serve a double purpose. At the time of insert 
molding, the terminal block 14 and the motor attaching part 60 are 



simultaneously formed with the mold resin 13 . The terminal pin 14a 
stands erect in the terminal block 14 . 

[0029] In the end of a motor body, the screw shaft 31 penetrates 
loosely by the loose penetration crevice 60a, and the fitting 
position arrangement of the motor attaching part 60 made of this 
resin is carried out in the attaching hole of the raised piece 20a 
of a frame. The motor attaching part 60 has the locating lug 60b 
which fits in between **** 7a of the lid-like outer yoke 7. 
[0030] Since thrust support of the tip side of the screw shaft 31 is 
carried out by the ball receiver hole 2c, the steel ball 23, and 
the bearing 21 when using the motor for screw delivery of such 
composition for the screw delivery mechanism shown in drawing 1 , 
like this example, only the thrust-block mechanism 40 is provided 
in the end face side, and the conventional metal bearing 6 is not 
provided. Reduction of part mark can be aimed at. In this example, 
since it is not necessary to form a ball receiver hole in the end 
face side of screw shaft 31 the very thing by cutting and, and it 
is the structure which supports movably the pars basilaris ossis 
occipitalis 30b of the cylinder-like-obj ect-with-base-like object 
of the PM form rotor magnet 30 and a cheap form-rolling screw shaft 
can be used, low cost-ization is realizable. The direction which 
forms the ball receiver hole 3 0c for alignment regulation in the 
pars basilaris ossis occipitalis 30b of a cylinder-like-obj ect- 
with-base-like object thicker than the path of the screw shaft 31 
by resin molding can carry out [ cheap ] -izing of the manufacturing 
cost. It contributes to the miniaturization of a motor. 
[0031] Since the solid angle of the ball receiver hole 30c by the 
side of the PM form rotor magnet 30 has size-come to come rather 
than the solid angle of the ball spot hole 32a of the ball presser 
foot 32, and the osculating circle by the side of the ball receiver 
hole 3 0c is larger than the osculating circle of the ball spot hole 
32a, a slide is produced between the alignment ball 3 and the ball 
spot hole 32a. Therefore, since the alignment ball 3 does not move 
to the PM form rotor magnet 30, it is hard to produce wear of the 
magnet 30. In particular, since the PM form rotor magnets 30 are 
plastic magnets, such as NEOJI, a coefficient of friction becomes 
large, and it becomes difficult to slide on the part, the alignment 
ball 3, and the PM form rotor magnet 30, and is convenient. In 
addition, since the ball presser foot 32 is a slippage plastic. 



between the PM form rotor magnet 30 and the alignment ball 3, it is 
still more hard to produce sliding. And since the penetrated part 
30d is used as a feed hole (grease ******) , it adheres to the 
alignment ball 3 at grease, and to the peripheral surface of the 
screw shaft 31, since the motor attaching part 60 is non-contact, 
it can reduce sliding loss, and contributes to improvement in 
output torque again. Since it is non-contact, the form-rolling 
screw shaft 31 whose shaft overall length is an external thread 
part about the screw shaft 31 can be used, and much more low cost- 
ization can be realized. Since the length of the external thread 
part 31a which projects by changing the depth which presses the 
screw shaft 31 fit in the PM form rotor magnet 30 especially is 
changeable. The screw shaft 31 can be shared to the screw feed 
motor with which the length of the external thread part 31a differs, 
and low cost-ization can also be realized. 

[0032] Integral moulding of this motor attaching part 60 is 
simultaneously carried out by the yoke 8 unified by insert molding, 
and the mold resin material between nine, and it changes. Therefore, 
it contributes to reduction of part mark etc. and much more low 
cost-ization can be realized. The lid-like outer yoke 7 may also be 
simultaneously unified by the above-mentioned insert molding. It 
contributes to reduction of an attachment man day. 

[0033] The tip part has the ring plate 50 in one [ centering on two 
or more letter plate spring pieces 50a of radiation welded by 
pressure, respectively ] by abbreviation regular intervals around 

[ central area ] the opposite side of the collar-like part 32c of 
the ball presser foot 32. Since it is adding to the circumference 
of a central area of the ball presser foot 32 by the energizing 
force in which two or more letter plate spring pieces 50a of 
radiation carried out equivalent and-izing of the posture of the 
ball presser foot 32 itself can be carried out [ ** 1 ] with an 
axis, highly precise axial center maintenance is realizable. 

[0034] [Embodiment 2] Drawing 4 is a vertical section side view 
showing the screw delivery mechanism using the motor for screw 
delivery concerning Embodiment 2 of this invention. The portion and 
identical parts which are shown in drawing 1 attach the same 
reference mark, and omit the explanation. 

[0035] It is in the place which attaches the crown object 70 which 
the surface-of -a-sphere journal part 71 which should constitute the 



bearing 23 which was cut to the tip part of the screw shaft 31, and 
was inserted in it as a feature of this example in the attaching 
hole of the piece 20b of a lifting, and pivot bearing projected in 
one. This crown object 70 is mold goods of slippage plastic 
material. Since cutting by the side of the tip of the screw shaft 
31 can also be eliminated and it will become unnecessary [ the 
steel ball 23 ] if such a crown object 70 is used, much more low 
cost-ization is realizable. Since slippage plastic material is used, 
it contributes to reducing friction. The operation effect of others 
of this example is the same as that of Embodiment 1. 
[0036] The screw delivery mechanism using a motor for screw delivery 
which was mentioned above is suitable for using for electrically 
powered equipments, such as a floppy disk drive, a still camera, 
and a video camera. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a vertical section side view showing the screw 
delivery mechanism using the motor for screw delivery concerning 
Embodiment 1 of this invention. 

[Drawing 2] The rear elevation in which (A) shows the motor for the 
said screw delivery, and (B) are the top views showing the motor 
for the said screw delivery. 

[Drawing 3] It is a cut plane side which shows the relation of the 
ring plate and ball presser foot in the motor for the said screw 
delivery. 

[Drawing 4] It is a vertical section side view showing the screw 
delivery mechanism using the motor for screw delivery concerning 
Embodiment 2 of this invention. 

[Drawing 5] It is a vertical section side view showing the screw 
delivery mechanism using the conventional motor for screw delivery. 

[Description of Notations] 

1, 3 0 -- PM form (permanent magnet form) inner rotor 

2, 31 -- Screw shaft 

2a, 31a -- External thread part 
2b, 2c, 30c -- Ball receiver hole 

3, 23 -- Steel ball (alignment ball) 



4 -- Flat spring 

5 - - Cup shape outer yoke 5 

5b, 7a, 8a, 9b -- **** (clo pole) 

6 -- Bearing metal 

7 -- Lid- like outer yoke 

8 -- The 1st inner yoke 

9 -- The 2nd inner yoke 
11, 12 -- Coil coil 

13 -- Mold resin 

14 -- Terminal block 
14a -- Terminal pin 

20a -- Raised piece of a frame 
20b -- Piece of a lifting 
22 -- Head carriage 
22a -- Internal thread part 
30a -- Tubiform hole 

30b -- Pars basilaris ossis occipitalis 

30d -- Penetrated part 

32 -- Ball presser foot 

32a -- Ball spot hole 

32b Fitting part 

32c -- Collar-like part 

32d -- Location notch 

40 -- Thrust -block mechanism 

50 -- Ring plate 

50a -- Letter plate spring piece of radiation 

60 -- Motor attaching part 

60a -- Loose penetration crevice 

60b -- Locating lug 

70 -- Crovm object 

71 -- Surf ace-of -a-sphere journal part. 



DRAWINGS 



[Drawing 1] 



[Drawing 3] 




[Drawing 4] 



[Drawing 5] 
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Cil*«5] ii*S3xi*ii*«4icfctNT. iriBP 

MJK-O-f-P-^li, MiBiS^AitirKgifLl'gftyi:* 

JSTSiyffl^-^'. 

Cil*^ 6 ] it*S 1 75Si»*« 5 ©l^■r4^A^-«l= 
•5151^21 yffl^-^".. 

[ii*a8] ii«a6xi*S3Ra7roL\-r+iA\-«ic 

$!t#«Si:f*ST3iyffl=E-^'. 

[if 9 ] tmm 1 risii^a s roL^■rtl*^-«lc 

^--^^^ffi v^-t-;i'g|iA<-<*Mlc3g[JH LfcS1*S«S 



1 1 ] 3 7!)Sis*a 1 0 OTiN-r*i*x- 

aicfcLA-C, Buf25ff^ttjttt^7X^-y'?WK-C-^J^ 

1 2] is*a9 7bsit«ii 1 1 (Do-rtiA^- 

«l^fcL^r. M3Sftttjt14::'7X5^-v'5'WM-r?J«}B$ 
LT^i: lisjfetffiro^'t^miJifflicsgiirpiii-esfeJiaiA'-^- 
1 4 ] if 1 nmtmm i 3 a)t,^•rtl*^- 

illc^ISt-^lI^^iiyffl^—Sii:, MBX'^ya.-v^ 
7 Hc(S^Lr^-(0|51g|cJ:yffl7?|pllc«^iiiy 

[000 1] 

^; Kv-f :^ftpro'N.y k . '^-i7mm. x^;u*>7at; 

icjIL. #1^. ^-^»->+:? hA<x^yrL— >v7 h-e 
i@i y icp-r -5, 

[0002] 

[«t*(Oftffi] ^D-ye-x^-x^; h*7'r:?(»'N 
y K . i/-^78l«|::fflLx5iS^2iyffl'Jx)»Xx«y tr>y 

^-^itt. ia5ic*-rsp<. PMB 

>1-'^S6ttlf€>MtlSI!»^«^^ei!2 a t LtzT.'P >J n. 
— h2$m{iLTO^. ^(0X^7 iji— >-V7 h 

2a)-S5ffii~i*T^-/<t*jrois?^2bA<. sfcaii^si 

2 a(OJtSBffilctx-/<!K(7)IS:7^2 c*<»fi!c$;Kro 

So cro5gj^2 biciKtofcffl^s^x^; ya.—>-v7 

h 2 ro-ig» ?> 1fiigtJ'N^B#?¥l±#©-r Sffi/ U~ 4 

■y-x^OT^-yT/^^T-^^-a— 5' sroiSffiicisite,^ 
rt^So x^/ yzL— >-v7 H2ro$i::^i6i(0**^!<t^ (K 

^fflt^5,rott« ffi/<=N4lcJ:S»g^g®-r-5fc46t? 
fci>„ X^ija— >^c7 h2a)4'iiiBS?tysifri. 

*<*ffiiJI4$4S/ ^! ;u 6 f 7 o -y t-x -f X -r 
7 U-A©eiti^ 2 0 a ®5!<'t7\;lc«to-c * :^tfcT't? 

50y^:yi>5 a^mmt^o 2 a 

tJtt«OyECLn2 0 bCD52l't7^t«tofc||g2 1 roil 

i*2 3icig:A:2 c£s-c#itrfiic'S, x^^uo.-va' 

h 2(0I1KI=J: y *ih.l=S^-r«liS^S52 2 a 
rj/N-y K:^.:^, ij .y y 2 2A<ia:&iR|l-ltaS^-2l$*i€)* 
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[0 0 0 3] 

[0004]® m^^^)m'E-'5nzmi^^7.'?')D.- 

^A<fe-5A<, CtLb<0I§:?!:2 b, z cit^mnaxvffi 
[0005]® ^fc. ;f yf4S>^'^^6^ffl^,^rx'? 

|Ja.-v■V7^2(7)l4.i>^Sjf$fIoT^,^i)fcft, >5!;u 
[0 0 0 6] ^-d-^. ±tBPBliljiSIZiS,?^, *f|B^(7)l|1 

[0 0 0 7] *fiwa)^2(7>psii, 7i?7;ujtyfi6S 

[0008] 

SL. '>/d:<tt,^-$*{*:{1-'vggffi-|=!-^flfe!SffliJSP»|c 

^-^'lctel^r. ±SBPMjiS'r>-j— p-^Ji**)!®!!* 
«s-^fc^r. ^•©)SS»#i-ffi(oiHiiB*ii>*iS'C>s*iiLr± 

7X Hilia*S**Lrfi£«.;ii:*!|#tSfri., 

[0 0 0 9] 7b^. m'?-mm=E-9(o^no)fs. t.'? 
rou&Sfcft. *fSW(0d;5(=. x^'ja.-i/-^c:7 Kro 
5i*X7X h$iiiS*ST'X^x h3£l#-r«>«]t-c-=t,tt-i> 

PMigp-^"7y:r--> h©^EfStti*ro)sai53£ji-r§ 

ISigT'fc-Sfcft, X^7U^-v-V7 hS<*<Dffi®lct:DBil 
Jnilc<fcyig;7^$ffM^^i2;>SA^'''j:<^ X^7 Uo.— > 

+ 7 hrog<ky t*i^^iSl^tt»roiss»icp.£>s«<ofc 

[0 0 10] *fc. «lS"JJ!iPllc:T:|Ri^i5:iag(DX^>Ui 

[00 11] c(D5»*X7XhttS#Sturi±. ±iB 



a«SX^XhSj*1-§X7Xh$tS^Si:. Z<0X7X 
h«S#S*^L-c P Mje-r p-^i *tt*iRilc« 

[0 0 12] -j-LT. crox^x httg^Sii. iSSSil- 

[0 0 13] ZZlz. ±IBrox^X h$4g^lSI::fcL^ 
T, PM)gP-^!vy^.7 htJ(Dig5X©iLl*^A<2ff 

tgMRc);y^,;^#l^f:^^), -mzm^wMmmtUc 

}f L7t± ^ ;t y 0 - 1 . P Mr*a-9-7^^> -y 
\-\zn\^xmib^t<m'^Ul^O-S. -^f^-v h©SM;!)^* 
^Cltl^ PMJ^P— $! V^f^r^'y hA<:^=5X^-y 

»itPM}gp-5>-7yt-y htA<»Lii<4~ 

^„ *fciffL5XtJ$jttt^7X?^-;''?r'fi)cJKtti(S. 
KM. PMJ^P-i'Ty^'^-y hlc*tL-CP'L>i*?l)*^'d: 
l\ 

[0 0 14] PMma—S'-7<f^--j hit. iST^irfia 
*LO, ca)m®S|i**g;a?L (^^UX;g*y) tLxm 

i>sci:A<-e#5o aiiggrt<Dyyx(z^|,c,^iA<#*^ 

Sroi?. fSlSE. iSii>i*<PlvUKP-$^y4-:/ KcML 
[00 1 5] ±iBS2(DSS*»*f-Sfcft. ± 

ro®#5^:ic«^<4a*4t)**i'5=E-'S' ffiif «ii**r ltjS 

SISfiEICfcixl*, =E-^tftj#Slil*X>> y :i— >-V3> hOT 

;u^roiRi±ic^-^-rs= ^-LTSfc. X'^uo.-v-v^ 

icWBfLfcgiiX^'yrL— >-v:7 ^$fflL^-6Ci:*<orffi 

!6:fiaXHb*l|:S-??#§. Itl::. X^^ U il->>-v7 h 
^ PMflSP-^iv^r^ry H^HA-r-SSBSSSE^^Ct 
(c J; y Sltti-rSiSS^^SPro:!* ^Sili. - iAt-C-t «fc 
to, x^;yi-v^7KD*ffl<bl=<J;yfi3XHbtll 

[0 0 16] ^cfc\ flSELfcct^l-. lii^^iliyffl^-5' 

<D«!#(DIK, x^ y :i-v-^:7 hrojfe^W'x^x hi* 

K©*JS1Stt**3»*X7X h«a#S-CX7X h^jf 
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[0 0 17] ccic, ±m^-^umut<, -rv-y— h 

[0 0 18] Sfc, ±iBX^7iJ^— >-V7 h<7)«fiiJ<0 

^IgfiEf '<#i*ffi v-V-:)-;i/»<-<*Mlc3l|±i LfcMtt: 
^»Mi-xiS.i>ztmt.Li\ x-^'ji-v-v:? h<7) 

«<*i1**<i*iii?-v-:f;i'S*-t*:Wl::*« L-Cl^«) z 
[0 0 19] ca)3W±Jitt::^^x5^>y^7*rsT?fiEJi5$ 
[0 0 2 0] ±m(f)wtiim^&t LTi*, sff^roi 

» L:^ t liSMBcDif'OiaJilffll^iBSIIFalPiT'ftiliai^i^-^- 
n^^EJSt -SlSSItroSW tt«5/ < ^- ^ *"C> (c |Sl It T - 

to. ^nTLomm^tbmt^-itX'^^ot;. iSfii 

[00 2 1] ^-Lr, ±^Lf=<):9 4-iS^Siyffl^-5' 

i:*a)x^"j;L-vA'7 ncs^Lr-?-<Diieic<ty}iii 

[0 0 2 2] 

mmiz&rsi^x^f^tio 

[0023] mmm 1 ] 0 1 it:^^^ommm ^ 
i^figss^-Ei y ffl=E-$ * ffli^fcjs^ ill y *-ri«t 
Bfffiijffiii-efc-5. msiz^tmtm-^i^im 

[0 0 2 4] *«iJ<0iS^^i@|yffl=E-5" 

</=E-9) it. PM)K-f P-5t3 0roeifL3 0a 

icSSifliJSttAL. ^ftl::aJ«^SP3 1 a$Sox<;y 
i— >-fr7 h3 1 i:S*LTl^S, 1.(0X^7 yi—>-V 
7 h3 1 l*gjg!8?^1f*t$3f^-^lc«)BTL-Cffll>fcKjt 
X<7 Ui— >-V7 h-efc-So Sfc. PMP-TV-J — o— 
$ 3 Oli^.;f •:^Xtt-9-^|J'!7ASX?^-y V«|(7):^7X5^-:/ 

^)S1§ttft:©Ea!3 0 bOTJISlHlfE^'ij'^ 

ill'ij*S»J-r-S>X7XhfiS^1i4oi, crox^xhfi 

S«I1S4 OStrt-LTPMffJ'f >±- P— 3 0S$4:^|pl 

(x-?g^.— >v7h3ia)«:^iRi) iz®b#§¥:^i#^ 
'J 5 0 Lr u*. 

[0 0 2 5] X7X HftS««i4 01*, JSS?3 0 b<0*l- 



-5i 3 0 sx^x h3E3it-r'S>t<o-efeor, is®3 o b 

<0>1-ffi(7)*<L'')lSlC]^l$Lyi:B§T— /•«!K<;)5®7?3 0 o 
croig:A:3 0 cl-i|Xtofcii/L^5 3i:, -J-rolSiOi 

3 ^|fi:^iS)'sffE-rfctoroB§x-/ wroiff L7t 3 2 a 

^*ji-r i>iff X. 3 2 t LTfiK-So 

[0026] zzx\ PMfl^'r::/:^-p-^' 3 orois 
:n;3 0c®it(*ft cst)i20 ° ) liiff^s 2roiff 
3 2aroS(:i*ft (*560° ) cfcy 4-orL^.5>. * 
fc. PMJf^-f>:*— □-■ 5" 3 0lrfcL>-c, SST^SOc 

rM^*ixi^i, za)Rass3 0dii>?"'jx^*yi:L 

•tfflO&*l-S. 3Effx.3 2liJ»tt:?'^Xf^-y^'«S<0)* 

[0 0 2 7] iff^3 2tt'^^-x«ro:/3•>■::^«T't'^>- 
3— 5 (Dmm\z^tiit^& y istftsp 5 a owimzmis 
(SiigiiPr«Bi=»A-ri.{R^gi!3 2 bt, fti-t±to-ri.is 

4^a!3 2 0 <tS)-i*)$ii^fBr-&^o E!2 (A) &XSm3 

i:*t5D<> «5^g)i3 2 biz(ig>^^ti5 oroliftroli 
StM'U~)t5 0 alcm-r-&14S**;i3 2dmM 
$^^,Tl^-l.o iJV'yte5 0tt;'3>y^t»;T'l75!-3— ?5 

fl)jiffiA^t>f*9tJicfflygc Lft:5gro*im c^- 

;u) 5 b iresaito^iir, ■esattoigs 2 d y 

m^^3 2 o<Df}J«&lgESHI::lllSHFraPS-C'5feSffiSI!A<-?-tL^' 

[0 0 2 8] =E-^i**t:(D7';»^-XTr-$l*, ±130) 

— 9 5rogiD*^#, 02 (B) ic*-rsn<. 
yecLfcsgroffim (^;p7K-;u) 7a*itos«tT 

tt7";7^f-a— !7 7<osm7 aPBiicgmg afimwiSub 
$*i.SlS!K(0?l2(0'i'vt-a— J;9t, AffiSflf^ 

-rs^ii^a-f^n 1 1. Bm^mm■tmm=l^Jl'^ 2 
^:^^url,^§, ^i«)-f>:)— a— ?8til2(D'fv 
i—B-^ 9 ttt-f hfigflj-^^-;u mm 1 3-e 
-*ft$*i-ri3y, *ro^-;uKWi 3A<jfeSst* 
mtxi^i>, *fc. -fv-y— i-^fl?B#ici*^-;uKm)Si 
1 3t?4ss^^i 4t'i-9mn'Si6otimmizmmt 
hi, ^^ai 4ictt«ii^^tf>i 4a*<<ia:LruSo 

[0 0 2 9] C(7)#8|i!<0^— Si«1f«S6 0tt, =E-^i 

*«;a)5sSliicfcur, x^7 g o.-v-^'^ h 3 i A<iS«lSt 

rBl6 0a^lilT2SSL, 7 2 0 a (Dffi# 

l*SttT'f$-3-'>7(DSm7 aFBllC«S§14a,*to 

ggeeo b$%Lrt,^€>o 

[0 0 3 0] z<o^5tm^S.<oml'm'■)m=e-mm^ 

iz^^tmTmmmizmi^ii^^. x^7 'ji-'>^3» h 
3 1 ©ftssffis*<ia?^ 2c. iHs 2 3 at/siis 2 1 -ex 
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h$4S««4oy£lt**tlL. «ro>^!;HftS:6^ft 

(*. p M» p— 51 V -7 h 3 0 (o^m^^Wdimu 3 

0 bSSiPcl-StiigT'fcSfcto. X^^Un-v-v^ h3 

dtA'-e^^OTT', ©ax h^b^HST'^^o X-?iJa 
— 7 h 3 1 roti<t y =fc.*t->*iIlli!K<*<OlSS|i 3 0b 

[003 1] PMJfJP — h3 0f)roig5^3 

0 c 0) 2:1*11 A^iffx. 3 zroiff L7t3 2 a02<*:ft<fc 

tiffL?N:3 2ai:a)rBi-??jty^±i:i,o litoT. pm 
j&p-^i^y:?^^ h3olcs^L■ciS'C^S3A<i!)^^)^^^t^(7) 
V. 7<f^>-v h3 0(o«aj!)<4i:iiLN. i^ic, PMjgp 

^--efeSfcib, BM. PMMP-^t-^^f^N-y hSOtIS 
iDi3i:roPBllcli^»A<±i:iiLN„ -tLT^fc^ Hasp 
3 0d*<*gjfifl, (^uxissy) tLrfijffl^ti-ctN* 
ro-e. yyxiciii£>i3i^#«L^-5fft}#SP6oi*x 

^/Uo.— h3 1(0S®|C|^gftl!1?fc«fc». ^in 

t^tmv&itcib. x<7yzL-i/+7 h3 1 h 
^:l*<iiJ«TSS-efc'5ejgx^7 'J >-\'7 h 3 1 *ffl 

ic, x^7'jzL-i/-v7h3 1 *p^/l®p-^l■7^f:^l•y h 
3 0 icEA-r«s* *s its c t (c<fc imutzmm^f- 

SP3 1 a<Ofi$^^K.-SCi:A<T?#Sfc«), ^!ST-SI!3 

1 a<D:l$A<M'5:SJi^Eiy=E-^i(cMLTX^7y3.- 

h3 1 $*fflT-t, ffi3X hlbtHa-C^-So 
[0 0 3 2] cro^-^'«jtS?6 0ii-f >+^-hfi)lP-C 
-<*<bLfca— J'S, 9fflsa)^-;uK«j|#^jjirii 

^roSMic^^L, -^rolSax hlb$S3i-c#^o 4- 

lc-i*^bLT=taL^<, iiii^#itx!g!roNiJi^(c^#t-|)„ 

[003 3] y ^•^•tes Oliiffx.3 2roiSH^g|i3 2 c 

}i-r*«iaro^**ttlS/U^fr5 o a ^^'DiciRiitr-l* 

M[:IWLTt^^o 1tit<0^lj!KS/\'*tt-5 0 a L 
^ m-C3EW^ 3 2 <7)>t=/0Ja®ffllCtt]X-Ct^Sfc 



[0034] mmmm 2 ] ei 4 it:¥-%m(Dmmmm 2 
ic««i4ii^j^yffl^-5!§fflofc4i^Eiyti^^*-r«i 

[0 0 3 5] *«il(7)it#1t<!: LTIi, ;^<7^)^-'y'^y \- 
3 1 (05t3iSI5l::. « yjg:: L>i2 0 b(7)5!!M7^:lcKtof= 
$ftS2 3 i: hlfiSSftJtf '<$^ffiv-V— ^-;ueP 

7 lA<-1*WIC3^111LfcSt*:7 0$«^Lrfi!c-5<t::6 
icfc€,„ ^roS»7 0tt;f14:^7X9^-y^7WSroj$Pp°p 
■efc^S), CC0J:7'd:S1*7 O^fflL^ixt. XC7yi— > 

n2 3tT-mtti^<ov. -grofiax hib^siiST'g- 

§0 Sfc, ;ftt:^^Xf^-y^7^^K$ffll,^rL^«,(7)-C. » 
[0 0 3 6] ±aufc<t74-!ti^iiyffl^-5!^ 

fflt^fcs^i^y««it. 7P-ye-f=-cx>> K^-<:?> 

[003 7] 

7 KosiS*3**x7x h«s#ar-s*i-i> 

:h-P— Si(D*)ifgt*:(DligB^9$*XvX m^^WLV 
^^■r?>tZhlzmLi^t^i,(DX'&^il^h. ^Oii: 

[0038] (D x^y3.-'>A'7 hgi*ro«ffii=«») 

Jpl|cJ:yig?t:^i^fiR-r§iJ>SA<«:L\fl)-e, fiaxh 
<b*ltS-c#S. *fcWiJlioxic:piRi#«i:ijigrox^' y 

<bi=s-^-r-&, 

[0039]® X^X ^^lllS¥®ICi3L^r, PMJgP 

.tyt^^t^^^. PMiKP— Jiv^^-y Hc^tLTil 

PMBn— Ji^y;^-;/ h*<^vX9^-y<77y;fs-y h 
^fflt,^i,i. mi&WM*^:K\ztj:i)^ ^Oj^^ iS'03EtP 

?^ffli|£jttt^'7X^-y^T'l$}^-rti.l*. fSM. PMJgP 

[0040]® i®:A:tiifLrttJi:$$4*iSilciiiit 

xicii.i>sA<#«-ri,roT% fSSM. ii«i>i*<PMfl?p- 
[004 1] ® ^-^!*<*rosig|5ic, x-^yo.— >-v 
7^\z^^^m^ib^*i^'e-'?mUi^LX!$.mi$. 

=E-$«l$Sm*X{7y3.—>-v7K0SffilC 
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ii,-f. V-V7 h^ft*<ffi4iT-g|!T'fc-c>TtMS^'Sl^o 
[0042]® Un.— >-V'7 h^PMJgO 

[0043]® ^E-'Simnmuiyv—bmm-v-w 
lb L fc a — tis:cD^-;u K«}JiW ^uir iiia#ic-<*j$ 

3X hlbSHiS-e^^o 

[0044]® u :i— >^;7 KrosfeSSSSicii. ^ 

*1.ro«2 3tj*«:(Dflliaffii:tf7|?-y h*llS*«fiE1-'<t« 
>-v7 K0itSffliJ©5S5M<»«Si|Jini 

[0045]® C(0SW*/'i1t:^7X9^'y^7«!l-C« 

[0046]® ?i;ftf*^#StUTI*. SjfxWiW 
4: liSMSfl)*ifcaSHl::lllSlirail-C5feSS»At^-*i, 

fcto, iffx<7)g|?it*;$tftiSi:^-'fbt?#l.a)-(7, iS 

[BSi<Offi*^EiftB^] 

[01] *^BJ0)^M*^1 IcM^.^^JHyffl^-^'^ 

ffl ofcs^ii y Hit *s^t-$ffiiitJB 0 T- fe * „ 
[0 2] (A) liPHiT-i^yffl^— S!$s-rsffi0, 
(B) lipis^iiyffl^— S'$*f¥ffi0t?fc^o 
[03] piSi^iiyffl^-^iicfcMtiiUvyffiiiffx 

[04] *^w©ii»gi2iz«€.«^Biyffl^-^'* 



[05] ^^<Dm'f-mm^-iimi^tzm=f-m^}mm 

^. 3 0-PMJl? (^xm^W^) -Oi—a—^ 

2, 3 1 ••■X^ ijn.— h 
2 a, 3 1 a-Jtffi^gS 

2 b, 2 c, aOc-iSTt 

3, 2 3-« m'b^) 
4•••ffi/^•:^ 

5-*7:^ttr't7^!-3-^7 5 

5 b, 7 a, 8 a, 9 b-SJTl (^'P/K-;!') 

9-B2(D-l'>-:)— 3— ? 
11,1 2-^!^3'f;U 

1 3-^-;uK^SI 

1 4-as^^ 

1 4a-S^f> 

2 0 a-7b— AroSgaM" 

2 0b-ec:L>t 

2 2-^'y K+-VU-vi? 

2 2a-liiiTSP 

3 0a-©7l 
3 0b-)SSP 

3 0d-SiiSP 
3 2-iff7L 
3 2a-iWL?5 
3 2b-tt^S 
3 2c-^a5 

3 2d-{4a»to« 

4 0-X7Xh$iS«« 

5 0- 'J>^f« 

5 0a•••^|S*tttE/<:^ft 

6 0-^— Si^jtSB 
6 0a-iimiiPa1 

6 0b-<4gawb?ge 

7 0-Sft: 
7 1 
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m1] 




[@4] 




